Abstract -The aim of this review is to summarize the interactions between the oocyte and its surrounding granulosa cells which are involved in the control of oocyte growth or apoptosis as well as those playing a key role in the ability of the oocyte to undergo nuclear (resumption as 
INTRODUCTION
Folliculogenesis in mammalian species is a highly selective process. Only a very small proportion of the follicles (-0.1 %) survive apoptosis, which takes place in the stores of primordial follicles (rodents: Byskov [9] ; sheep: Driancourt et al. [29] ; human: Gougeon et al. [42] ) as well as in preantral follicles (sheep: Driancourt et al. [29] ; cattle: Schotanus et al. [86] ). At these two stages, the oocyte is the first cell within the follicle to be affected by apoptosis. Whe In all mammalian species, there are strong links between follicular growth and oocyte maturation. For example, in cattle only 1 .4 % of the oocytes originating from follicles smaller than 1 mm in diameter have the ability to reach metaphase II [38] . This proportion is at least 10 times lower than the level reached when oocytes are obtained from follicles 1 to 3 mm in diameter.
These data were extended by Fair et al. [34] who showed that follicles 2 [77] showed that [3] . In addition, inhibin and activin become detectable at this stage (sheep: Tisdall et al. [98] ; primates: Gougeon [41] ). This is summarized in [50] . This is in good agreement with the accumulation of 125 1 activin along the zona pellucida after in vivo injection [114] . [67] . When follicles present 10-15 granulosa cells in the largest cross section, oocyte nucleolar RNA-polymerase increases [60] suggesting that oocyte growth is initiated. However, the relationships between granulosa cell proliferation and activation of nucleolar RNA polymerase in the oocyte have not been clarified. On the one hand, granulosa cell proliferation may increase the amounts of compounds (such as kit ligand, KL) stimulating oocyte growth [76] while on the other, oocyte growth may affect granulosa cell proliferation [106] .
Key [76] . This loop whereby the oocyte stimulates the production of KL and where KL stimulates oocyte growth is of utmost importance at this stage. This is further supported by the observation [117] that blocking the c-kit-KL interaction in vivo completely abolishes preantral oocyte and follicular growth.
Fibroblast growth factor (FGF) which is present in oocytes of preantral follicles [105] , for which receptors are present on preantral granulosa cells [109] and which is mitogenic for granulosa cells [72] may also be operating to promote growth at this stage by a paracrine signalling between the oocyte and the granulosa cells.
The same reasoning could apply to epidermal growth factor (EGF)/transforming growth factor a (TGFa) which is present in oocytes [87] , for which receptors are present in granulosa cells [ 109] and which also stimulates granulosa cell replication [40] . [82, 97] markedly alter the number of primordial follicles present in postnatal ovaries. A similar conclusion also stands for caspases since caspase 2 knockout mice exhibit an increased number of primordial follicles in post-natal ovaries [97] . While [74] while FGF appears to be anti-apoptotic [ 104] . Interestingly, when preantral follicles are cultured in vitro individually, very few of them become apoptotic [19] . In contrast, when two such follicles are cultured in contact in the same culture well, one of them displays a reduced growth rate, ultimately leading to death [89] . The [21, 26] , cattle [44, 51, 62, 63] , pig [20, 83] and primates [39] [21, 26] . There is a large consensus on the lack of effects of IGFI on resumption of meiosis (mice: Downs [27] ; cattle: Lorenzo et al. [63] ; pig: Reed et al. [83] ). Interestingly, as regards TGF(3, effects ranging from stimulatory [35] or null [27, 100] have been described in rodents, while inhibitory effects have been reported in swine [20] . Finally, the protein family which appears to have large effects on oocyte's nuclear maturation is the inhibin/activin/follistatin/MIS family of proteins. Stimulatory effects of inhibin (10 ng/mL) on nuclear maturation of cattle oocytes were reported recently [90] . This positive effect of inhibin is also suggested by data obtained in pigs by Miller et al. [69] who demonstrated higher amounts of immunoreactive follicular fluid a inhibin concentrations in follicles which contained GVBD oocytes compared to immature ones. Hence, it is puzzling that 0 et al. [73] failed to demonstrate such a positive effect in rats. In contrast, in the latter species, activin appears to have the ability to dose dependently induce GVBD [53, 85] although it is unclear whether it is also effective on denuded oocytes [53, 73] . By comparison, oocytes of large animals do not appear to be sensitive to activin (pig: Coskin and Liu [20] ; cattle: Van Tol et al. [103] ; Stock et al. [90] ). As MIS appears to be preferentially produced by cumulus cells [4] , it may play a role in resumption of meiosis since Takahashi et al. [93] and Ueno et al. [101] demonstrated in rats that MIS could dose dependantly inhibit GVBD and that this inhibition was independent of cumulus cells.
Another pair of proteins (c-kit and its ligand KL) also appear to be relevant for the control of oocyte maturation since a recent report [52] [6, 13, 36] although some other studies failed to confirm this finding [92, 94, 116] [55] . Interestingly, a recent report described a positive effect of inhibin or activin on cytoplasmic maturation [90] . Both compounds were active and there was no synergy between inhibin and activin. This finding is, however, difficult to reconcile with the observations that follicular fluid (inhibin/activin rich medium) has the same effect on cytoplasmic maturation as serum (inhibin/activin poor medium) [61, 88] . A summary of these effects is presented in figure 3 . 
